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METHODS OF TREATING HAIR LOSS 
COMPRISING ADMINISTERING INDOUNE COMPOUND 

ZIfor ireatine hair loss in mammals, mcluding 
T^e present invention relates to methods for t^ ^^^^ 

altematingperiods of growth andrest. ^^^'^^^^^'^^Z phase of the cycle and may be 
^ as anagen, catagen, and telogen. Anagen . ^^^^^^ of 
characterized by penetration of the ha^ follicle deep mto the P ^ 

eellswhicharedifferent.tingtoformhair. ^--^7;j^™;:^*:;,,es through the 
, ^.ed by the cessation of cU division, and during wh.ch ^ 
dermis and hair growth is ceased. The next phase. -^^^^^^ 

,.,e duru^g which the regressed follicle '^^^^^^^^^^^^''^^ .he germ. 

At .logen. the initiation of a new anagen phase .s caused y^^l^^^^^^ 

e.pans.onofthedermalpapilla.^aeUboratio„ofhas«n^m^ 
S .epeated^oughoutha..ow..>Vhete...^-^^^^ 

...enand^gen.notengage^^^.-^-^^^^ ^^^^ 
There have been many attempts m the hte« 

e^.,thepromotionorprolongationof«..gen. ^ J J^ess: topical 

^ted SUtes Food and Drug Administration for the trea«.^ "^^J^X,^ ^ 
30 — (6Kl-pipeHdinyl>2.4.pyrimidine-3.o.id. 

......doral^r^ecr^teda^^^ In 

•nwre are conflictmg reports, however, regar of minoxidil did not 

^.ear^cl^calsn^es^ves^ga^^aecreasedblood^ss.^^^^^^^ 

even mention hypertrichosis (hair growth) . ^^^^^^^ 
35 severe Hypertension: Value When Con— ^^H-^ 

vol. 90. pp. 360 - 368 (1975). Indeed the mam,^ t.^ "l^^^,^,,^^^^ 49^ 
hair growth in a portion of patients usmg mmox,d>l. m 
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.iA^ ^ffprt<; of minoxidil are possible, including 
t:a moqs^ o 2580 Furthermore, senous side eftects oi nunoxiu f 

Furftermo^. while early indicators show .hat Propec.a* may be n«« 

Rogaine-. patients using Propecia- are experiencing United hair gro^. ^^^^^^ 
Kogaine . p Furthermore, potential side effects of 

iSm^^ of Me4igm«, Vol. 338. No. 9, February 26, IV 

Pronecia* an! serious. Propecia* may cause impotence, decreased sexual drive, decwas 
Propecia are senous. i-^ u„«_™sitivitv reactions, inchidmg hp 

of ejaculate, breast tenderness and enlargement, and hypersensitivity rea , 
Liing and sldn rash. Furthermore. Propecia* is not indicated for women '-^^'^^^^ 
::enlhoarepre^torpo.n.al.ypregn.tsho.dn ^^^^^^^^ 

containing the drug. §se Phynrinn-c PesV Reference . 52 Ed. (1998). p. 

a„.,.d Tovn,a. of Medicin.. Vol- 338. No. 9, ^'^'^ ''^^.^ori^ typically in combination 
Separately, it has been i^orted that certam anU-mflammatones. typi«il y 
anoZer active agent, may be utilized to promote the g«>wth of ha., ^^^f^l 
X, . n^-x 7n issued May 19 1998 which discloses use of an anU-mflammatory m 

loss and / or promoting hair growth. SSS Dssajm^' 0.^48.488, assigned 

«-T!dA^19 1995 Suchtrcatmentmaybeeitheraloneorincombinationwithoneormore 

^es as well, including cyclooxygenase inhibition, which has been ^^^J^ 
bei^g detrimental fortreatmentofhair loss. For example, the present mventor has discove.^^ 
, (3.hIoro-3,2-.henoyl)-2.xindo.e-l.arboxamide^ which has been ^^v^-^-^^ 

for vLL properties including, for example, anti-inflammation and use for trea^^t o 
lieimer-s^is sun^singiy useful for treatinghair loss. AddM^^^^^^^ 
ricove^d that ha. loss may be associated with activation of cytolcines (mcludmg. for 
example IL-1). tumor necrosis factors, and T-cell proliferation. 

i. , E »«a for c»p<«~» ~M ar ""^ ^ 
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^ ^ usefi. for t,«.ing Hair loss in ma™.,s. including arrest^g ond / ""-ersingl^J^ 
r;..oting growth. Accordingly, *e pre^t inventor provdes here« co„^u«ls. 
conrpositions. and methods of their use for effectively treating hau loss. 

ciTX^ ABV OF -P^ l>JVFNnON 
Tl.e present invention relates to methods for treating hair loss conrprising adnrinistenng a 
co^pou^l wL have heen found hy the present inventor to he particularly usefU^^ 

loss^ n^anunals. including arresting and / or reversing hair loss and pron,ot«g ha. growth, m 
compoundswhichmaybeutilizedinthepresentmethodhavethestructure: 

NH2' or 
or a pharmaceuticaUy acceptable salt, hydn^te, tautomer. or hiohydrol^^^^ 

wherein X, Y, R. and R, are defined herein. 

FTTr>n --^^n^^^^ mvF.NnoN 

■n. p^sent invention rehites to n.ethods of using conn>ounds and compositions wh>ch ^ 
particularly use&l for treating hair loss in mammals (preferably humans), including arrestmg ^d / 
orieversing hair loss and promoting hair growth. .„ rrf^^nces cited 

Publications and patents are referred to throughout this dtsclosure. All references ctted 
herein are herdjy incorporated by reference. . ' , 

All percentages, ratios, and proportions used het^in are by wetght unless otherw.se 

specified. 

r>ffmition ar --* ^^r?r "fTerms 
The following is a list of definitions for terms used herein: 

AS used herein, "alkanamido" is a -NHC(0)U radical wherein U is an allcyl. alk^tyl. or 
alkynyl preferably an allcyl or alkenyl. and most preferably an aDcyl substituent ^^^^^^ 
^ ed aUcana:doshave.om2toaboutl5ca.bonatoms(C.-C^^^^ 

To carbon atoms (Q - C.„); more preferably from 2 to about 8 carton atoms (C, - -n -e 
preferably t.om2toabout6ca,bonatoms(C,-Ca3ndmostpreferablyftom2toabout4ca*^ 

30 atoms (Cj - C4). 
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AS used herein is a ^0,V .dica. wherein U is an allcyl. aUcenyl. or 

an or a^.. and mo. pre.erah. . a^^ ^ .Z^rro 

specified, alkanoylshavefrom2to about 15 carbon atoms (C.-C.),prferaWyfio 

carbon aton. (C. - C); more p^ferably f.on> 2 to about 8 ^^^^^ ^^^^In 

5 preferably fiom 2 to about 6 carbon aton. (C. - C). and most preferably fiom 2 U. about 4 carbon 

"^'Vl herein. "aUceny," is an unsaturated hydrocarbon cha. ^^^l^^^^l 
least one olefinic double bond. Unless otherwise specified. alKenyls have fi^ 2 to abo^J^S 
e^on atoms (C. - C); preferably fiom 2 to about 10 carbon atoms ((. - ^f^^^^ 
10 fiom 2 to about 8 c^bon atoms (Q - C). and most preferably fiom about 2 to about carbon 
atoms(C.-C.). Non-Umiting examples of alkenyls include vinyl, allyl. and bu^^ 

AS used het^in. "alkoxy" is an oxygen radical having an alkyl. alkenyl, or alkynyl. 
preferabt aTalkyl or alkenyl. and most preferably an aHcyl substituen. IMess oth«w.se 
:::ed:a.oxyThave.omltoaboutlScarbona.ms(C..C.^P«fe^^^^^ 

15 carbon atoms (C, - Co); more preferably ^m 1 to about 8 '^"^J;^^^ 
p^ferably f^m 1 to about 6 carbon atoms (C. - C^. and most preferably fiom 1 to about 4 carbon 
atoms (C, - Q). Examples of alkoxy radicals include -O-aHcyl and -O-alkcnyl. 

' as Jed herein! "ancoxycarbonyl" is -C(0)OK. wherein K is an a^cyl. XMe. oth^wtse 
specified. alkoxycarbonylshavingfi^2toaboutl0carbo„ atoms; prefer*^ 
20 Tbon atoms, more preferably from 2 to about 5 carbon atoms, even mar. preferably from to 
about3carbonatoms.andmostpreferably2carbonatoms. rjnless otherwise 

AS used herein. W is a saturated hydrocarbon cham radrcal. Unles otherwise 
specified, alkyls have from 1 to about 15 carbon atoms (C. - C.)= preferably from 1 to a^ut 0 
ILn atoms (C. - C); more preferably from 1 to about 6 carbon atoms C. - Q) and m^t 
25 preferablyfromltoabout4carbona,oms(C,.C.). Preferred alkyls include, for example, methyl. 

"^^Tri:Z'-C:^-erstoana^U»cenyl.or.k^^^ - 

example/*methylene"is-CH2-. 

AS used herein. "alkylsulfonyV is a -S(0)U or a -S(0),U radical wherem U .s an a^ 

30 alkenyl. or alkynyl. preferably an alkyl or alkenyl. and most P«-^'V ^ — 
unless otherwise specified. aUcylsulfonyls have from 1 to about 15 carbon atoms (C. C.^ 
p^l, fiom 1 to about 10 carbon atoms (C. - C); more preferably from 1 to about^c^ 
Ims (C. - C). even more preferably from 1 to about 6 carbon atoms (C. - Q). and most 
preferably from 1 to about 4 carbon atoms (C- CO. „, alkynyl 

35 AS used herein. "aUcylthio" is a sulfur radical having an alkyl. alk^yl. or al^^ 

preferably an aHcyl or alkenyl. and most preferably an alky. J^^ ^J^^^ 

Reified, alkylthios have from 1 to about 15 carbon atoms (C. - C); preferably from 1 to about 
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preferably fiom 1 to about 6 carbon aton. (C, - Q). and most preferably from 1 to about carbon 
™ (C C.) Examples of alkoxy radicals include -S-alkyl and -S-alkenyl. 

(C - C.5): preferably from 2 to about 10 carbon atoms (Q - Co), more preferaD V 
Lbonatoms(C-C). and mostpreferably from about2toabout6carb<«a,o^ 

As used herein, "benzamido" is a -NHC(0)CC radical. 
As used herein, "benzoyr is a -C(P)C^, radical. 
.0 AS used herein, "biohydrolyzable amides" are amides of the compounds used « the 

presentt:tion.Mchdonotinterferew,ththeactivityofthecompound.orthat«^ 

converted in vivo by a mammalian subject to yield an active compound. 

AS used herein, "biohydrolyzable esters" are esters of the compounds used m the^^ 
ir^vention which donot interfere with me activity of the compound, or that are readily conven^^ 

15 vivo by a mammalian subject to yield an active compound. .„„„rticai 
' AS used herein. "carbocycUc ring", "carbocycle". or the lOce is a -y^^^^ ^ 
Carbocyclic rings are monocyclic or are fu^ bridged, or spiro polycychc ^^s- Unle 
"erw:especi:e.monocyclic^gscon^fro«3.about,atoms,^f^y^^ 

about 7 atoms, and most preferably 5 or 6 atoms. Polycyclic rings contam from about 7 to about 
20 17atoms.preferablyfromabout7toaboutl4atoms.a„dmostpreferably9orl0atoms. 

AS used herein, "cycloalkyr is a saturated carbocyclic or heterocyclic nng radic^ 
Preferably. *e cycloallcyl has from 3 to 7 carbon atoms. Pt^erred cycloallcyl groups mclude. for 
example, cyclobutyl.cyclopentyl. and cyclohexyl. , v ri„a radical 

AS used herein, "cycloalkcny," is a ^turated carbocyclic or heterocychc nng radical 
25 havingatleastoneolefinicbond. Prefembly. the cycloalkenyl has from 4 to 7 carbon atoms. 
As«sedhe«in."heteroallcenyrisanaUcenylradicalcompri.^ 
or more heteroaUm. wherein the heteroatoms are selected from the group cons.stmg of oxygen, 
sulfiir nitrogen, and phosphorous, more preferably, oxygen, sulfur, and nitrogen. 

• AS usei herl. "heteroaBcyl" is an allcyl radical comprised of carbon atoms and one . 
30 more heteroatoms wherein the heteroatoms are selected from the group consisting of oxygen, 
sulfiir nitrogen, andphosphorous. mote preferably, oxygen, sulfur, and nitrogen. 

AS L herl. "heterocyclic ring", "heterocycle". or the like is a ring radical comp^ 
of carbon atoms and one or more heteroatoms in the ring wherein the heteroa^^ 
fi.m the group consisting of oxygen, sulfr.. nitrogen, and phosphorous, more P-^-*^^' 
3S sulfr..rni:gen. He^c^cles are monocyclic or .e f^.^^^^^^ 

Unless other^e specified, monocycles contam from 3 to about 9 atoms. p«t y 

to about 7 atoms, and most preferably 5 or 6 atoms. Polycycles contam from about 7 to about 
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1 usea hc^in. "phcnoxyancyr is an oxygen nulica, bearing a phenyl substituent which 

bears an alkyl substituent 
n As used herein, "phenoxycartxmyr is -C(0)0-phcnyl. 

berei. "Phenyl is an a«^oy. radio, substi.ted ,..h a phenyl nng. 
Unlessotherwisespecified,phenylalkanoylshavefrom7tol0carbonaton>s. 

t used ^ "Phenylalkyr is an alley, r^ical bearing a phenyl subsftuent or a phenyl 

radical bearing an alkyl substituent 
^ Asu^dherein,"safeandeffectiveamountofaco«pound-norco«posmonorthe^ 

raTltlus effective to exhibit biological activity, preferably wherein the b.ologtcal 

:r^:z:^g"d;~-.-orpro.o.gha.^^^ 

rZLan sul^ect, without undue adverse side effects (.ch as ^o^^'^j'^^ 
conunensura^^ with a reasonable benefit / rislc ratio when used . the nuu«er of thts 

30 invention. 

AS used herein, -nhenoyr is a -C(0)SC^, radical having the structure. 
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As used herein, wherein any variable, moiety, group, or the like occurs more than one time 
in any variable or structure, its definition at each occurrence is independent of its definition at 

every other occurrence. 

As used herein, certain substituent positions 1 through 7 will be md.cated on the mdolme 
ring of the compounds utilized herein. The position indications ar« as follows: 

O 

X 4 

5 

:0 



10 



6 

Y 




7 



NH2 



TO cx«nplify. wherein X is chlorine and at the 5 position (X = 5-0) then the con^und has the 



Structure: 




CU 

■N 

>=° 

NH2 

The ordinarily skilled artisan will appreciate that tautomeric forms will exist in certafa 
compounds utilized in die present invention. Wherein tautomer A of the compound is sho^. « « 
understood to include, for example, tautomers B and C of that compound although not specficaUy 
depicted. To illustrate: 



/ nh/ 



HO 

X 



NH2 

A 




B 
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^ftthods of Prpgpnt Invention 
A first embodiment of the present invention relates to methods of treating hair loss 
comprising administering a composition comprising a compound having the structure: 




N 
NH2 

^ or a pharmaceuttcally acceptable salt, hydrate, tautomer. orbiohydrolyzable amide or ester thereof, 
wherein: 

(a) X is selected fo.m hydrogen, fluoro. chloro. bromo. nitto, cyano. thio, alkyl having 1 
to 6 carbon atoms, cycloalkyl having 3 to 8 caibon atoms, alkoxy having 1 to 4 carbon 

10 atoms, alkylflrio having 1 to 4 caibon atoms, trifluoromethyl, alkylsulfonyl having 1 to 

4 caibon atoms, phenyl, alkanoyl having 2 to 4 carbon atoms, benzoyl, thenoyU 
alkanamido having 2 to 4 carbon atoms, benzamido, and N.N-dialkylsulfamoyl; 

(b) Y is selected ftom hydrogen, fluoro. chloro. bromo. alkyl having 1 to 4 carbon atoms, 
cycloalkyl having 3 to 7 caibon atoms, alkoxy having 1 to 4 caibon atoms, alkyllhio 

15 having 1 to 4 carbon atoms, and trifluoromefliyU 

(c) or wherein X and Y are bonded together to fonn a 4.5-. 5.6-. or 6.7-methylenedioxy 
group or a 4.S-. 5.6-, or 6.7-ethylenedioxy group; or wherein when X and V are 
bonded together and attached to adjacent carbon atoms, form a divalent radical Z. 
wherein Z is selected from: 

20 ^ 

wherein W is selected from oxygen and sulfur. 

(d) R, is selected from alkyl having 1 to 6 caibon atoms, cycloalkyl having 3 to 7 carbon 
atoms, cycloalkenyl having 4 to 7 carbons, phenyl, substituted phenyl, phenylalkyl. 
(substituted phenyDalkyl, phenoxyalkyl, (substituted phenoxy)alkyl, naphlhyl, 

25 bicyclo[2.2.1]heptan-2-yl. bicyclo[2^.1]hept-5-en-2-yl. and -(CH^-Q-Ro; therein 

there are 1 or 2 substitoents on the substimted phenyl, the (substimted phenyl)alkyl. 
and the (substituted phenoxy)alkyl which are each, independently, selected from the 
group consisting of fluoro. chloro. bromo. alkyl having 1 to 4 carbon atoms, alkoxy 
having 1 to 4 carbon atoms, and trifluoromethyl; 
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(e) n is an integer selected from 0. 1, and 2; 

(0 Q is selected from ftran. thiophene. pyrrole, pyrazole. imidazole, thiazole. isothiazole, 
oxazole. isoxazole. 1.2.3-thiadiazole. 1.3,4-thiadiazole. 1.2.5-thiadiazole. 
ttttahydrofuran. tetrahydrothiophene. tetrahydropyran. tetrahydrothiopyran. pyndme. 
pyrimidine. pyiazine, benzo[b]fiiran. and benzo[b]thiophene; and 

(g) Ro is selected from hydrogen, chloro. fluoio, bromo. and alkyl having 1 to 4 caibon 



atoms. 



X is selected from hydrogen, fluoro, chloro. bromo. nitro. cyano. thio. alkyl havmg 1 to 6 
carbon atoms, cycloalkyl having 3 to 8 carbon atoms, alkoxy having 1 to 4 carix,n atoms. aO^lthto 
having 1 to 4 carbon atoms, trifluoromethyl. alkylsulfonyl having 1 to 4 carbon atoms, phenyl, 
alkanoyl having 2 to 4 carbon atoms, benzoyl, thenoyl, alkanarmdo having 2 to 4 carbon atoms, 
benzamido, and N.N-dialkyls«lfamoyl. Preferably, X is selected from hydrogen, fluoro^chloro. 
b«,mo. nitro, trifluoromethyl, methyl, ethyl. «-propyl. f.o-propyl, «-butyl. «c-bulyl, -SOCH, i.e., 
alkylsulfonyl having 1 carbon atom). -SOC^I, O--. alkylsulfonyl having 4 carbon atoms)^ 
SO.CH3 0.e., alkylsulfonyl having 1 carbon atom). -SCOH, (le.. alkylsulfonyl having 4 carbon 
atoms), methoxy. ethoxy, «-propoxy, ^..-propoxy. «-butoxy. ^..-btrtoxy. -SCH, (/.e.. alkyhhto 
having 1 carbon atom), -SC^, (-.. alkylthio having 4 carbon atoms), phenyl, alkanoyl havmg 2 
to 3 carbon atoms, benzoyl, thenoyl. alkanamido having 2 carbon atoms. -NHCOCH(CH,). (..e.. 
alkanamido having 3 branched caAon atoms), benzamido. and N-N-dUlkyls«lfr»noyl. More 
preferably, X is selected from hydrogen, fluoro. chloro. trifluoromeftyl. methyl, and methoxy. 
Most preferably, X is chloro. 

Preferably. X substitutes at position 4. 5. or 6 of the indoline ring as defined herem above. 
More preferably. X subsdtutes at position 5 or 6 of (he indoline ring as defined herein above. Most 
p„:fen,bly. X substitutes at position 5 of the indoline ring as defined herem above. 



The Y Moiety 

Y is selected from hydrogen, fluoro. chloro. bromo. alkyl having 1 to 4 carbon atoms, 
30 cycloalkyl having 3 to 7 carbon atoms, alkoxy having 1 to 4 carbon atoms, alkylthio havmg 1 to 4 
carbon atoms, and trifluoromethyl. Preferably. Y is selected from hydrogen, fluoro. chloro. bromo. 
methyl (U.. alkyl having 1 carbon atom), and methoxy (/.e.. alkoxy having 1 carbon atom). Most 

preferably, Y is hydrogen. . u 

Preferably. Y substitutes at position 5 or 6 of the indoline ring as defmed herem above. 
35 Mostprefembly, Y substitutes atposition 6 of the indoline ring as defined herein above. 
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Alternatively. X and Y are bonded together to fonn a 4,5-. 5.6-, or 6.7-methylenedtoxy 
group or a 4.5-. 5.6-. or 6.7-ethylenedioxy group; or wherein when X and Y are bon^d together 
and attaehed to adjacent carbon aton..formadivalent radical Z,whe^inZUsele^ 

W-^. w 





5 wherein W is selected from oxygen and sul&r. preferably oxygen. 
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'^selected from alkyl having 1 to 6 caibon atoms, cycloalkyl having 3 to 7 carbon 
atoms, cycloalkenyl having 4 to 7 carbons, phenyl, substituted phenyl, phenylalkyl. phenoxyallcyl 
(substituted phenoxy)aM. naphthyl. bicycloI2.2.1]heptan-2-yl. ''''^'-P-^-^^'-'^-'J 'j' 
UvQ-Ro; wherein there are 1 or 2 substituertts on the substituted phenyl, (subsutu^d 
phenyDalkyl. and the (substituted phenoxy)alkyl which are each, independently, selected from the 
group consisting of fluoro. chloro, bromo. alkyl having 1 to 4 carbon atoms, al'^-^' ^-g ^ ^ ' 
carbon atoms, and trifluoromeftyl. Tlie integer n is 0. 1. or 2 (wherein n is 0. then -(CH.VQ-Ro .s 
^R«). Q is selected from finan. thiophene. pyrrole, pyrazole. imidazole, thiazole. .soth.^ole. 
oxazole. isoxazole. 1.2.3-thiadiazole. 1.3.4.thiadiazo.e. U.5-thiadiazole. tetrahydrofuran. 
tetrahydrotiuophene. tctrahydxopyran. ,«tn*ydrothiopyran, pyridine, pyrimidine pyrazme 
benzoMfl^. and benzo[b]1hiophene. Bo is selected from hydrogen, chloro. fluoro. bromo. and 
alkyl having 1 to 4 carbon atoms. 

Preferably. R, is -(CH^-Q-Rc Q is preferably selected from furan. th.ophene. and 
pyrrole. Most preferably. Q is thiophene. Wherein R. is -(CH^VQ-Ro. then n is preferably 0 or 1 . 
most preferably 0. Preferably. Ro is hydrogen. 

Examples of preferred moieties for R. include trifluoromethyl. 2-fi^l, (2.fi:ryl)me%l. 3- 
me^l-2.fUryl. 5-pr«pyl-2-fr^l. 3-fi>ryl. (2-thienyl)methy,. (3.thienyl)methyl, 3-methyl-2-^^^ 
5-prapyl-2-thienyl. 3-(3-thie„yl)propyl. l-(2-fUryl)ethyl. 3.(2-fUryl)propyl. 2-th.«,yl. 3.ttae«y . 
methyl, ^..propyl, n-hexyl. cyclopropyl. cyclobutyl, cyCopen^l. '^'^^^^l^^; 
cyclobut-l-en-l-yl. cyclohep-l-en-l-yl, phenyl, 2-nuorophenyl. 3-fluorophenyl. 4-chlon>ph«.yl^ 
4-bn.mophenyl. 3-„-butyl-phenyl. 3-methoxyphenyl, 4-isobutoxyphenyl, 2.4-dichlorophenyl. 4- 
methylphenyl. 4-trifluoromethylphenyl, 4-isopropoxyphenyl, 4-chlorophenoxy. ber^l 2- 
chlorobenzyl. 3-chloroben.yl. 4-chlorobenzyl. phenoxymethyl. (3-f.uarophenoxy>ne*yl. 4- 
bromophenoxy)methyl. 2-(methylphenoxy)methyl. (4-isobu.ylphenoxy)me«.yl. (3- 
methoxyphenoxy)methyl. (4-butoxyphenoxy)methyl. ^^^^P'^^'T^^^^ , ^ 

(chlorophenoxy)methyl. (4.thU^lyl)methy.. 1 -methyl- l-phenylethyl. 2-(2.totyl)ethyl. 1- 
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phenoxyett«,l. 2-(3-flrienyl)ethyl. 2-(4-isopropylphenyl)ethyl 3-(phe„yl)propyl. 3- 
((hiophenoxy)pnwl. 3.(phenoxy)propyl. 3-(3-chloropheny,)propy.. bicyclo[2.2.1]hepta„-2-yl. 
bicyclo[2^.1]hept-2-en-5-yl. l-(phenyl)ethyl, 2-(phe„yl)ethyl. 2-pyrrolyl, S-pynmadmyl. 4- 
pyridyl 3-tet«hydrothienyl, 3-trifluoromethylbenzyI, 5-methyl-3-isoxazolyl, 5-methyl-4- 
isoxazolyl. U.3-thiadiazol-4-yl. l,2.5.feiadiazol-3-yl, 2-tetrahydrofuryl. 2-temAydropyra„yl. 4- 
iso*iazolyl. 2-thiazolyl. 1-imidazolyl. 1-naphthyl. 2-pyrazinyl, 2-«-propyl-4-thiazolyl. 2-o«zolyl. 
2-isoxazolyl. and l,3.4-thladiazol-2-yl. IHe most p«=ferTed among these examples is 2-th.enyl. 

JMe 1 - Prefer r-' '-""^■■"rf'' Use in the Present InvgntjpB 

NH2 
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ToK1^9-PrefeiTed C 



c fr^r TTse in t h^ T>^c^t Tnvention 



5-a 



5-F 



5-F 



5-F 



s-ci I 


H 




H 


6-F 1 


H 


53 1 


H 




H 










1 5-OCH3 


6-OCH3 


1 5-OCH3 


I 6-OCH3 




1 ^ 


5-CF3 


1 ^ 


Tf ^ 


1 ^ 




I H 



2-thienyl 
2-(2-thienyl)methyl 
cyclohexyl 
iso-propyl 



cyclopropyl 
phenoxymethyl 



4-(chlorophenoxy)methyl 
methyl 



cyclohexyl 



phenoxymethyl 



iso-propyl 



cyclohexyl 



iso-propyl 
cyclopropyl 



bicyclo[2.2.1]heptan-2-yl 
2-thienyl 



2-furyl 
2-furyl 
methyl 
methyl 
2-thienyl 
cyclohexyl 
iso-propyl 
cyclopropyl 
4-chlorophenyl 
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5-OCH3 


H 




5-OCH3 


H 


phenyl 


5-CH3 


H 


cyclohexyl 


4-Cl 


H 


methyl 


5-OCH3 


H 


iso-propyl 


5-OCH3 


H 


cyclohexyl 


5-CH3 


H 


methyl 


5-Cl 


H 


cyclopentyl 


5-Cl 


H 


cyclobutyl 


5-CF3 


H 


cyclopentyl 


6-Cl 


H 


cyclobutyl 


6-a 


H 


cyclopentyl 


5-Cl 


H 


1-phenylethyl 


5-a 


H 


phenoxymethyl 


5-F 


H 


bicyclo[2.2. 1 ]heptan-2-yl 


5-CF3 


H 


bicyclo[2.2. l]heptan-2-yl 


6-Br 


H 


2-fuiyl 


6-Cl 


H 


l-(phenyl)ethyl 


5-NO2 


H 


2-thicnyl 


5-NO2 


H 


benzyl 


5-OCH3 


H 


l-(phenyl)ethyl 


5-C)CH3 


H 


2-thienyl 


6-a 


H 


phenyl 


5-CH3 


H 


4-chIorophenyl 


H 


H 


2-pyrrolyl 


5-Cl 


H 


2-pyrrolyl 


5-F 


H 


3-thienyl 


5-Cl 


H 


3-thienyl 


5.F 


H 


3-furyl 


5-Cl 


H 


3-furyl 


6-a 


H 


3-fuiyl 


5-CF3 


H 


3-furyl 


5-F 


H 


(3-thienyl)methyl 


5-a 


H 


(3-thienyl)methyl 


6-a 


H 


(3-thienyl)methyl 
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5-CF3 


H 


(3-thienyl)inethyl 


5-Cl 


6-Cl 


2-1iiienyl 


5-Cl 


6-Cl 


(2-thienyl)inethyl 


6-C6H5 


H 


2-thienyl 


6-C6H5 


H 


(2-thienyl)inethyl 


H 


H 


2,4-dichlorophenyl 


5-Cl 


H 


trifluoromethyl 


5-CH3 


H 


2-furyl 


5-CH3 


H 


benzyl 


5-CH3 


H 


2-thienyl 


5-OCH3 


H 


(2-thienyl)methyl 


5-Cl 


H 


bicyclo[2.2. l]heptan-2-yl 


5-CF3 


H 


trifluoromethyl 


5-OCH3 


H 


benzyl 


5-OCH3 


H 


methyl 


5-CF3 


H 


3-thienyl 


6-Cl 


H 


(3-thienyl)methyl 


H 


H 


S-pyrimidinyl 


5-Cl 


H 


bicyclo[2.2. 1 ]hept-2-en- 
5-yl 


H 


H 


bicyclo[2.2. l]hept-2-en- 
5-yl 


6-Cl 


H 


bicyclo[2.2. l]hept-2-en- 
5-yl 


5-Cl 


H 


1-phenylethyl 


5-CF3 


H 


1-phenylethyl 


5-Cl 


H 


1-phenylethyl 


5-CF3 


H 


1-phenylethyl 


5-CF3 


H 


3 -trifluoromethylbenzyl 


6-Cl 


H 


3-trifluoromethylbenzyl 


H 


H 


2-chlorobenzyl 


5.CI 


H 


2-chlorobenzyl 


5-F 


H 


2-chlorobenzyl 


5-CF3 


H 


2-chlorobenzyl 


5-F 


H 


3-trifluoromethylbenzyl 
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6-CI 


H 




6-Cl 


H 


2-chlon>benzyl 


5-a 


H 


4-chloFobenzyl 


6-Cl 


H 


4-chloroben2yl 


5-F 


H 


4-chlorobenzyl 


5-Cl 


H 


3-chlorobenzyl 


5-F 


H 


3-chlorobenzyl 


H 


H 


3-trifluoromethylbenzyl 


5-C6H5CO 


H 


benzyl 


5-C6H5CO 


H 


(2-thienyl)niethyl 


S-CfiHjCO 


H 


2-thienyl 


5-CH3CO 


H 


benzyl 


5-C4H3SCO (thenoyl) 


H 


(2-thienyl)methyl 


6-F 


H 


5-methyl-3-isoxazolyl 


5-a 


H 


5-niethyl-3-isoxazolyl 


5-CH3CO 


H 


(2-thienyl)methyl 


5-C4H3SCO (thenoyl) 


H 


benzyl 


5-F 


H 


5-metfayl-3-isoxazolyI 


5-F 


6-Cl 


(2-thienyl)methyl 


5-F 


d-Cl 


2-furyl 


5-F 


6-Cl 


2-thienyl 


5-Cl 


H 


1 ,2,3-thiadiazol-4-yl 


6-F 


H 


1 ,2,3-thiadiazol-4-yl 


5-F 


6-Cl 


benzyl 


6-CF3 


H 


1-phenylethyl 


6-F 


H 


1-phcnylethyl 


5-Cl 


H 


1-phenoxy ethyl 


6-F 


H 


1-phenoxyethyl 


6-F 


H 


2-phenylethyl 


5.CI 


H 


2-phenylethyl 


5-F 


6-F 


2-fiiryl 


5-F 


6-F 


benzyl 


5-F 


6-F 


(2-thienyl)methyl 


5-NO2 


H 


2-furyl 


5-NO2 


H 


(2-thienyl)methyl 
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5-Cl 


H 


3-trifluoromethylbenzyl 


5-NO2 


H 


1-phenylethyl 


5-Cl 


H 


(2-furyl)methyl 


6-F 


H 


(2-furyl)inethyl 


6.F 


H 


l,2,5-thiadiazol-3-yl 


5-Cl 


H 


l,2,5-thiadiazol-3-yl 


6-CF3 


H 


1-phenylethyl 


6-F 


H 


1-phenylethyl 


6-CF3 


H 


(2-thienyl)methyl 


5'F 


6-Cl 


2-tetrahydrofuryl 


5-NO2 


H 


2-tetrahydrofuryl 


5-Cl 


H 


4-isothiazolyl 


5-Cl 


H 


2-thiazolyl 



Table 3 - Preferred ComP ^l^^ds for Use m the Present Invention 

O. 

-Ri 

X 




NH2 



X 


Y 


Ri 


5-/I-OC4H9 


H 


2-foiyl 


5-OC2H5 


H 


2-thienyl 


7-Cl 


H 


(2-thicnyl)metiiyl 


6-F 


H 


it-hexyl 


5-F 


H 


cycloheptyl 


5-Cl 


H 


2-fluorophenyl 


5-W-C4H9 


H 


2-fuiyl 


5-CH3 


H 


4-bromophenyl 


6-SCH3 


H 


3-n-butylphenyl 


5-CF3 


H 


3-methoxyphenyl 


5-n-SC4H9 


H 


4-isobutoxyphenyl 


5-CH3 


6-CH3 


3-(phenyl)propyl 
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6-OCH3 


H 


3-(phenoxy)propyl 


6.SCH3 


H 


2-thienyl 


5-NO2 


H 


(3-fluorophenoxy)methyl 


H 


H 


cyclobut- 1 -en- 1 -yl 


5-Cl 


H 


cyclohep- 1 -en- 1 -yl 


6-F 


H 


(thiophenoxy)methyl 


5-CF3 


H 


3-(thiophenoxy)propyl 


H 


H 


l-imidazolyl 


5-Cl 


6-Cl 


2-tetrahydropyranyl 


6-/1-804119 


H 


(4-chlorophenoxy)methyl 


5-OCH3 


6-OCH3 


(2-thienyl)niethyl 


5-Cl 


H 


(2-furyl)methyl 


5-F 


6-Cl 


(4-bromophenoxy)niethyl 


5-F 


6-Cl 


2-tetrahydrothiopyranyl 


6-Cl 


H 


(2-methylphenoxy)methyl 


6-Br 


H 


(4-isobutylphenoxy)methyl 


6-71-SC4H9 


H 


2-thienyl 


7-Cl 


H 


(3-methoxyphenoxy)methyl 


4-SCH3 


H 


(4-butoxyphenoxy)methyl 


5-NO2 


H 


3-furyl 


4-CH3 


5-CH3 


3-thienyl 


6-SCH3 


H 


3-methyl-2-furyl 


7-Cl 


H 


5-propyl-2-furyl 


5-CH(CH3)2 


H 


3-methyl-2-thienyl 


5-F 


6-Cl 


5-propyl-2-thienyl 


5.NO2 


H 


3-(3-tiuenyl)propyl 


5-OC2H5 


H 


l-(2-furyl)ethyl 


7-Cl 


H 


3-(2-furyl)propyl 


6-CH3SO 


H 


2-thienyl 


6-n-C4H9SO 


H 


2-furyl 


4-CH3SO2 


H 


3-fluorophenyl 




H 


2-thiazolyl 


5-NO2 


H 


2-(3-thienyl)ethyl 


6-C6H5 


H 


4-chlorophcnyl 


H 


5-Br 


2-(2-tolyl)ethyl 
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5-CH3CO 


H 


4-trifluoromethylphenyl 


6-n-C3H7CO 


H 


4-isothiazolyl 


5-Cl 


H 


1-naphthyl 


5-C6H5CO 


H 


1 ,2,3 -thiadiazol-4-y 1 


5-C4H3SCO (thenoyl) 


H 


3-(3-chlorophenyl)propyl 


6-CF3 


H 


(4-thiazolyl)methyl 


6-F 


H 


1 ,2,5 -thiadiazol-3-yl 


5-CH3CONH 


H 


1 -methyl- 1 -pheny lethy 1 


5-Cl 


6-Cl 


5-inethyl-4-isoxazolyl 


5-(CH3)2CH-CONH 


H 


2-(4-isopropylphenyl)ethyl 


5-C6H5CONH 


H 


2-thienyl 


5-CH3 


6-CH3 


4-isopropoxyphenyl 


5-S02N(CH3)2 


H 


benzyl 


5-F 


6-F 


4-chlorophcnoxy 


5-S02N(«-C3H7)2 


H 


2-tetrahydrofuiyl 


H 


4-Cl 


4-pyridyl 


6-Cl 


H 


3-tetrahydrothienyl 


H 


H 


5-pyrimidyl 


5-CH3 


6-F 


2-pyrazmyl 


H 


H 


2-«-propyl-4-thiazolyl 


5-Br 


H 


2-oxazolyl 


H 


H 


3-isoxazolyl 


H 


H 


l,3,4-thiadiazol-2-yl 



Table 4 - Preferred Compounds fo r Use in the Present Invention 

O 

X 




NH2 



X and Y** 


Ri 


4-CH2-CH2-CH2-5 


2-furyl 


5-CH2-CH2-CH2-6 


2-thienyl 
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6-CH2-CH2-CH2-CH2-7 


2-fiiiyl 


5-ch=ch-ch=<:h-6 


(2-thienyl)niethyl 


5-0-CH2-CH2-6 


2-thienyl 


5-CH2-CH2-0-6 


2-furyl 


5-S-CH2-CH2-6 


x-mienyi 


5-0-CH=CH-6 


' 2-furyl 


5-S-CH-CH-6 


(2-thienyl)methyl 


5-CH=CH-S-6 


2-furyl 



•♦In this column ot laDie 4, me numeral i« u«= reii m.w — J,,,^, ^v. -icht 

Of lhat end of the formula to the respective position on the mdolme nng. niimeral to ftc n^t 
of the formula indicates the point of attachment of that end of the formula to the «=specttve po^on 
on the indoline ring. The position numbers on the indoline ring are defined hereui above. TTius. 
for the compounds set forth in Table 4, X and Y are bonded togefter. 

A particularly prefeired compound for use in the present invention is known as tenidap (5- 
chloio-3.(2-thenoyl)-2-oxindole-l-carboxamide) (including salts, hydrates tautormers, and 
biobydtolyzable amides and esters thereof), having the structure: 

O 




NH2 



In a further preferred embodiment of the present invention, pro-foims of the above 
described compounds are utilized (the term "pro^g" is also commonly used in the art; as used 
herein, the terms "pro-form" and "pronlrug" should be considered synonymous). TTie pro-foims 
are, for example, enol ethers and esters of the above described compounds. Without intending to 
be limited by theory, it is contemplated that the pro-forms are precursors which, foUowing 
administration, release a biologically active compound in vivo through, for exan^ile, hydrolysis of 
an ether or ester of the pro-form. The pro-forms have the structure: 

RO 

-Ri 




NH2 
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or a phannaceutically acceptable salt, hydrate, or tautomer thereof, wherein: 

(a) X is selected from hydrogen, fluoro, chloro, bromo, nitro, cyano. thio, alkyl having 1 
to 6 carbon atoms, cycloalkyl having 3 to 8 caibon atoms, alkoxy having 1 to 4 caibon 
atoms, alkylthio having 1 to 4 carbon atoms, trifluoromethyl. alkylsulfonyl having 1 to 
4 carbon atoms, phenyl, alkanoyl having 2 to 4 caiton atoms, benzoyl, thenoyl. 
alkanamido having 2 to 4 carbon atoms, benzamido, and N.N-diaftylsulfemoyl; 

(b) Y is selected from hydrogen, fluoro. chloro. bromo, alkyl having 1 to 4 cartxm atoms, 
cycloalkyl having 3 to 7 caibon atoms, alkoxy having 1 to 4 caibon atoms, alkylthio 
having 1 to 4 carbon atoms, and trifluoromethyl; 

(c) or wherein X and Y are bonded together to form a 4.5-. 5.6-. or 6,7-mcthylenedioxy 
group or a 4,5-. 5,6-. or 6.7-ethylcnedioxy group: or i»*erein when X and Y are 
bonded together and attached to adjacent caibon atoms, foim a divalent radical Z. 
wherein Z is selected from: 

wherein W is selected from oxygen and suliiir, 

(d) R, is selected from alkyl having 1 to 6 carbon atoms, cycloalkyl having 3 to 7 carbon 
atoms, cycloalkenyl having 4 to 7 carbons, phenyl, substituted phenyl, phenylalkyl, 
(substituted phenyl)alkyl. phenoxyalkyl. (substituted phenoxy)alkyl, naphthyl, 
bicyclo[2.2.1]heptan-2-yl. bicyclo[2^.l]hept-5-en-2-yl, and -(CH^VQ-Ro; wherein 
there are 1 or 2 substituents on the substituted phenyl, the (substituted phenyl)alkyl, 
and the (substituted phenoxy)alkyl which are each, independently, selected from the 
group consisting of fluoio. chloro, bromo, alkyl having 1 to 4 carbon atoms, alkoxy 
having 1 to 4 carbon atoms, and trifluoromethyl; 

(e) n is an integer selected from 0, 1, and 2; 

(0 Q is selected from fiiran, thiophene, pyrrole, pynizole, imidazole, thiazole, isothiazole, 
oxazole, isoxazole. l,2.3-1hiadiazole, 1,3,4-thiadiazole, 1,2,5-thiadiazole, 
tetrahydrofiiran. tetrahydrothiophene. tetrahydropyran, tetrahydrothiopyran, pyridine, 
pyrimidine. pyrazine, benzo[b]furan, and benzo[b]thiophene; 

(g) Ro is selected from hydrogen, chloro, fluoro, bromo, and alkyl having 1 to 4 carbon 
atoms; and 

(h) R is selected from alkanoyl having 2 to 10 carbon atoms, phenylalkanoyl having 7 to 
10 carbon atoms, alkoxycarbonyl having 2 to 10 carbon atoms, phenoxycarbonyl, 
alkylsulfonyl having 1 to 4 carbon atoms, and alkyl having 1 to 4 caibon atoms. 
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All isomers of the exocyclic double bond depicted for the above pro-forms are 
contemplated within the methods of the present invention (including cis. trans, and mixtures 
thereof). 



10 



The X Moiety 

In the pro-form compounds utilized in the present invention. X is selected from hydrogen, 
fluoro, chloro. bromo, nitro, cyano, thio. alkyl having 1 to 6 carbon atoms, cycloalkyl having 3 to 8 
carbon atoms, alkoxy having 1 to 4 caAon atoms, alkylthio having 1 to 4 carbon atoms, 
trifluoromethyl, alkylsulfonyl having 1 to 4 carbon atoms, phenyl, alkanoyl having 2 to 4 carbon 
atoms, benzoyl, thenoyl. alkanamido having 2 to 4 carbon atoms, benzamido. and N.N- 
dialkylsulfamoyl. Preferably. X is selected from hydrogen, fluoro. chloto. bromo. nitro. 
trifluoromethyl. methyU ethyl, n-propyl. «o-propyl. «-butyl. «o-butyl. -SOCH, ii.e., alkylsulfonyl 
15 having 1 carbon atom). -SOC^ {U.. alkylsulfonyl having 4 carbon atoms). -SOjCHj (i-ft. 
alkylsulfonyl having 1 carbon atom). -SO^^ (U., alkylsulfonyl having 4 carbon atoms), 
methoxy. cthoxy. »-propoxy. feo-propoxy. «-butoxy. wo-butoxy, -SCH, O-e., alkylthio having 1 
carbon atom), -SC4H, (ic. alkylthio having 4 carbon atoms), phenyl, alkanoyl having 2 to 3 
carbon atoms, thenoyl. alkanamido having 2 caAon atoms. -NHCOCH(CH,). (Le., alkanamido 
20 having 3 branched carbon atoms), benzamido. and N-NHMalkylsulfamoyl. More preferably. X is 
selected from hydrogen, fluoro. and chloro. Most preferably. X is chloro. 

Preferably, in Ae pro-form compounds. X substitutes at position 5 or 6 of the indoline ring 
as defined herein above. Most preferably. X substitutes at position 5 of the indoline ring as 
defined herein above. 



25 



TheYMoietv 

In tiie pro-foim compounds utilized in the present invention, Y is selected from hydrogen, 
fluoro. chloro. bromo. alkyl having 1 to 4 carbon atoms, cycloalkyl having 3 to 7 carbon atoms, 
alkoxy having 1 to 4 carbon atoms, alkylthio having 1 to 4 carbon atoms, and trifluoromethyl. In 
30 the pro-form compounds utilized herein, Y is preferably selected from hydrogen, fluoro. and 
chloro. Most preferably. Y is hydrogen for the pro-form compounds herein. 

Preferably. Y substitutes at position 5 or 6 of the indoline ring as defined herein above. 
Most preferably. Y substitutes at position 6 of tiie indoline ring as defmed herein above. 

35 Alternatively, in the pro-form compounds herein, X and Y are bonded together to form a 

4,5-. 5,6-. or 6,7-methylenedioxy group or a 4.5-. 5.6-, or 6,7-ethylenedioxy group; or wherein 



t ^ 
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when X and Y are bonded together and attached to adjacent carbon atoms, form a divalent radical 
Z, wherein Z is selected from: 




O- C/- C/- O' ^ 



wherein W is selected from oxygen and sulfiir, preferably oxygen. 

5 



The R i ^ Moiety 

In the pio-form compoimds utilized in the present invention, Rj is selected from alkyl 
having 1 to 6 carbon atoms, cycloalkyl having 3 to 7 carbon atoms, cycloalkenyl having 4 to 7 

10 carbons, phenyl, substituted phenyl, phenylalkyl, phenoxyalkyl, (substituted phenoxy)allq^l, 
naphthyl, bicyclo[2.2.1]heptan-2-yl, bicyclo[2.2.1]hept-5-en-2-yl, and -(CH2VQ-R0; wherein Aere 
are 1 or 2 substituents on the substituted phenyl, the (substituted phenyl)alkyl, and the (substituted 
phenoxy)alkyl which are each, independently, selected from the group consisting of fluoro, chloro, 
bromo, alkyl having 1 to 4 carbon atoms, alkoxy having 1 to 4 carbon atoms, and trifluoromethyl. 

15 In the pro-form compounds herein, tiie integer n is 0, 1, or 2 (wherein n is 0, then -(CHzVQ-Ro is - 
Q-Ro). In the pro-form compounds herein, Q is selected from furan, thiophene, pyrrole, pyrazole, 
imidazole, thiazole, isothiazole, oxazole, isoxazole, 1,2,3-thiadiazole, 1,3,4-thiadiazole. 1,2,5- 
thiadiazole, tetrahydrofiiran, tetrahydrothiophene, tetrahydropyran, tetrahydrothiopyran, pyridine, 
pyrimidine, pyrazine, benzo[b]furan, and benzo[b]thiophcne. In the pro-form compounds herein, 

20 Ro is selected from hydrogen, chloro, fluoro, bromo, and alkyl having 1 to 4 carbon atoms. 

Preferably, Ri is -(CHjVQ-Ro or benzyl for the pro-form compounds herein. Q is 
preferably selected from furan, thiophene. and pyrrole. Most preferably, Q is thiophene. Wherein 
R, is -(CHaVQ-Ro, then n is preferably 0 or 1, most preferably 0. Preferably, Ro is hydrogen. In 
the pro-form con^unds herein, Ri is most preferably -(CHJn-Q-Ro- 

25 In the pro-form compounds herein, examples of preferred moieties for R, include 

trifluorome&yl, 2-fiiryl, (2-fuiyl)methyl, 3-mcthyl-2-furyl, 5-propyl-2-furyI, 3-fiiryl, (2- 
thienyl)methyl. (3-thicnyl)methyl, 3-methyl-2-thienyl. 5-propyl-2-thienyl, 3-(3-thienyl)propyl. 1- 
(2-fiiryl)ethyl, 3-(2-furyl)propyl, 2-thienyl, 3-thienyl, methyl, wo-propyl, /i-hexyl, cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclobut-l-en-l-yl, cyclohep-l-en-l-yl, phenyl, 

30 2-fluorophenyl, 3-fluorophenyl, 4-chlorophenyl, 4-bromophenyl, 3-/i-butyl-phenyl, 3- 
methoxyphenyl, 4-isobutoxyphenyl, 2,4-dichlorophenyl, 4'methylphenyl, 4-trifluoromethylphenyl, 
4-isopropoxyphenyl, 4-chlorophenoxy, benzyl, 2-chlorobenzyl, 3-chlorobenzyl, 4-chlorobenzyl, 
phenoxymethyl, (3-fluorophenoxy)methyl, (4-bromophenoxy)methyl, 2-(methylphenoxy)methyl, 
(4-isobutylphenoxy)methyl, (3-methoxyphenoxy)methyl, (4-butoxyphenoxy)inethyl, 

35 (thiophenoxy)methyl, 4-(chlorophenoxy)methyl, (4-thiazolyl)methyl, 1 -methyl- 1-phenylethyl, 2- 
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(2-tolyl)ethyl, 1-phenoxyethyl, 2-(3.thienyl)ethyl, 2-(4-isopropylphenyl)ethyl, 3-(phenyl)propyl. 3- 
(thiophcnoxy)propyl, 3-(phenoxy)propyl, 3.(3-chlorophenyl)propyl, bicyclo[2.2.l]hcptan-2-yl, 
bicyclo[2.2.1]hept-2-en-5.yl, l-(phenyl)ethyl, 2.(phenyl)ethyl. 2-pyrTolyl. S-pyrimidinyl. 4- 
pyridyl, 3-tetrahydrothienyl, 3-trifluoromethylbenzyl, 5-methyl-3-isoxazolyl. 5-methyl-4- 
isoxazolyl, 1 ,2,3-thiadia2ol-4-yl, l,2,5-thiadiazol-3-yl. 2-telrahydn>furyl, 2-tetrahydropyranyl, 4- 
isotiiiazolyl, 2-thiazolyl, 1-imidazolyl. 1-naphthyl, 2-pyrazmyl 2-n-propyl-4-thia2olyl. 2-oxazolyl. 
2-isoxazolyl, and 1.3,4-thiadiazol-2-yl. TTie most preferred among these examples is 2.thienyl. 
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The R Moiety 

In the pro-form compounds utilized herein, R is selected from alkanoyl having 2 to 10 
carbon atoms, phenylalkanoyl having 7 to 10 carbon atoms, alkoxycarbonyl having 2 to 10 carbon 
atoms, phenoxycarbonyl. alkylsulfonyl having 1 to 4 carbon atoms, and alkyl having 1 to 4 carbon 

15 atoms. Preferably, R is selected from alkanoyl having 2 to 10 carbon atoms, phenylalkanoyl 
having 7 to 10 caibon atoms, alkoxycaibonyl having 2 to 10 carbon atoms, phenoxycarbonyl, and 
alkyl having 1 to 3 carbon atoms. More preferably. R is selected from alkanoyl having 2 to 4 
carbon atoms, phenylalkanoyl having 7 to 10 carbon atoms, and alkyl having 1 to 3 carbon atoms. 
Most preferably, R is selected from alkanoyl having 2 to 4 carbon atoms and alkyl having 1 to 3 

20 carbon atoms. 

Non-limiting examples of R include acetyl, propionyl, i-butyryl, phenylacetyl, 
methoxycarbonyl, ethoxycarbonyl, «-hexoxycarbonyl, and methylsulfonyl. 

Particularly preferred pro-forms utilized in the present invention include the pro-forms of 
25 tenidap (5-chloro-3-{2-thenoyl)-2-oxindole-l.carboxaniide) (and salts, hydrates, and tautomers 
thereof). Such pro-forms will have the structure: 

RO 




Other non-limiting examples of pro-form compounds suitable for use in the present 
30 invention are set forth in Table 5 below: 
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15 



20 
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Pi 












NH2' 



Other preferred compounds (including salts, hydrates, tautomers, and biohydrolyzable 
amides and esters) useful in the methods of the present invention are those described in Kadin, 
U.S. Patent No. 4,556,672, assigned to Pfizer Inc., issued December 3, 1985; Reiter et al. , WO 
90/04393, pubhshed May 3, 1990; Schulte et al. . U.S. Patent No. 5,059,693, assigned to Pfizer et 
al., issued October 22, 1991; Allen et al.. EP 277,738, assigned to Pfizer Inc., issued March 18, 
1992; Loose et al. . U.S. Patent No, 5,545,656, assigned to Pfizer Inc., issued August 13, 1996; 
BlaskoctaL. WO 97/36895, published October 9, 1997; Ahmed, WO 97/22605, assigned to Pfizer 
Inc., pubhshed June 26, 1997; and Ahmed. EP 0,826,685, assigned to Pfizer Inc., published March 
4, 1998; all of which are herein incorporated by reference in their entirety. 

As stated above, the compounds contemplated for use within the present invention, 
those of structures: 

X 




NH/ ^2 
may be administered as one or more salts. Many such salts are known in the art. Such acceptable 
salts must, when administered, be appropriate for mammalian use. Such salts may be formed as 
described in Kadin. U.S. Patent No. 4,556,672, assigned to Pfizer Inc., issued December 3, 1985. 
Such salts include, for example, both organic and inorganic salts. Non-limiting examples of 
suitable salts include salts formed with ammonia, organic amines, alkali metal hydroxides, alkali 
metal carbonates, alkah metal bicarbonates, alkah metal hydrides, alkali metal alkoxides, alkaline 
earth metal hydroxides, alkaline earth metal carbonates, alkaline earth metal hydrides, and alkaline 
earth metal alkoxides. Representative examples of bases which may form such salts include 
ammonia, primary amines such as /i-propylamine, n-butylamine, aniline, cyclohexylamine, 
bcn2ylamine.p-toluidine, ethanolamine. and glucamine; secondary amines such as diethylamine 
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diethanolamine, N-methylglucamine, N-methylaniline, moipholine, pyrrolidine, and piperidine; 
teriaiy amines such as triethylamine, triethanolamine, N,N-dimethylaniline, N-ethylpiperidine, and 
N-methylmorpholine; hydroxides such as sodium hydroxide; alkoxides such as sodium ethoxide 
and potassium methoxide; hydrides such as calcium hydride and sodium hydride; and carbonates 
5 such as potassium carbonate and sodium carbonate. Preferred salts are those of sodium, potassium, 
ammonium, ethanolamine, diethanolamine, and triethanolamine. Particularly prefeired are sodium 
salts, for example, the sodium salt of tenidap. 

Analytical Methods 

10 The present invention relates to methods of treating hair loss by administering a conqjound 

having a structure as described herein. Compounds (test compounds) may be tested for their 
ability to treat hair loss using the following method. Alternatively, other methods weU-known in 
the art may be used. 
Alopecia Areata Mouse Model : 

15 The compounds used in tfie methods of the present invention may be tested for ability to 

treat hair loss according to the mouse model set forth in M^^^^^ee et al.. "Experimental Induction 
of Alopecia Areata-Likc Hair Loss in C3H/HeJ Mice Using Full-Thickness Skin Grafts", The 
Journal of Investigative Dermatology, Vol. 1 11, pp. 797 - 803 (1998). To test a compound utilized 
in the present invention, the mouse model may be modified by once-daily or twice-daily dosing a 

20 control group and a test compound group throughout the period of the study. The control group is 
dosed vehicle while the test compound group is dosed from about 0.0001% to about 10%, 
preferably from about 0.0001% to about 1%, of the test compound in vehicle. The vehicle may be 
any cosmetically or pharaiaceutically acceptable vehicle, however, acetone and methyl sulfoxide 
(DMSO) are each (independently) preferred vehicles. 

25 

Method of Making 

The con^unds used in the methods of the present invention are prepared according to 
procedures which are well-known to those ordinarily skilled in the art. The starting materials used 
in preparing the compounds arc known, made by known methods, or are commercially available as 

30 a starting material. 

It is recognized that the ordinarily skilled artisan in the art of organic chemistry can readily 
carry out standard manipulations of organic compounds without further direction. Examples of 
such manipulations arc discussed in standard texts such as J. March, Advanp^d Q^n\c Chemistry, 
John Wiley & Sons (1992). 

35 The ordinarily skilled artisan will rcadily appreciate that certain reactions are best carried 

out when other functionalities are masked or protected in the compound, thus increasing tiie yield 
of the reaction and / or avoiding any undesirable side reactions. Often, the artisan utilizes 
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protecting groups to accomplish such increased yields or to avoid flie undesired reactions. These 
reactions are found in the literature and are also well within the scope of the skilled artisan. 
Examples of many such manipulations can be found in. for example, T. Greene, Prot^pting Groups 
in Organic Synthesis. John Wiley & Sons (1981). 
5 The compounds of the present invention may have one or more chiral centers. As a result, 

one may selectively prepare one optical isomer, including diastereomers and cnantiomcrs, over 
another, for example by chiral starting materials, catalysts or solvents, or may prepare both 
stereoisomers or both optical isomers, including diastereomers and enantiomers at once (a racemic 
mixture). Since the compounds of Ae invention may exist as racemic mixtures, mixtures of optical 

10 isomers, including diastereomers and enantiomers, may be separated using known methods, such 
as through the use of, for example, chiral salts and chiral chromatography. 

In addition, it is recognized that one optical isomer, including a diastereomer and 
enantiomer, or a stereoisomer, may have fevorable properties over the other. Thus, when 
disclosing and claiming flie invention, when one racemic mixture is disclosed, it is clearly 

1 5 contemplated that both optical isomers, including diastereomers and enantiomers, or stereoisomers 
substantiaDy free of the otiier are disclosed and claimed as well. 

The syntheses of the compounds useful in the present invention are described in the art 
Accordingly, the ordinarily skilled artisan will be able to prepare Ac con^unds described herein. 
For further guidance, the syntheses of various of the present compounds are described in, for 

20 example, Kadin. U.S. Patent No, 4,556.672, assigned to Pfizer Inc.. issued December 3, 1985; 
Reiter et al.. WO 90/04393. pubUshed May 3. 1990; gchulte ^1., U.S. Patent No. 5,059,693 
CTrocess for Making 3-Aroyl-2-Oxindole-l-Carboxamides"). assigned to Pfizer et al., issued 
October 22, 1991; Allen et al.. EP 277.738, assigned to Pfizer Inc.. issued March 18. 1992; Loose 
et al.. U.S. Patent No. 5,545,656, assigned to Pfizer Inc., issued August 13. 1996; piasko et al. . 

25 WO 97/36895 fTrocess for the Preparation of Tenidap"), published October 9, 1 997; Ahmed, WO 
97/22605. assigned to Pfizer Inc., published June 26, 1997; and Ahmgd. EP 0,826,685, assigned to 
Pfizer Inc.. published March 4, 1998; all of which are herein incorporated by reference in their 
entirety. 

The following non-limiting examples provide even further guidance of making the 
30 compoimds used in the present method. 

Example 1 

a) l-phenoxycarbonyl-2-phenoxycarbonyloxy-5-chloro-indole: A mixture of 5-chloro-oxindole 
(16.7 g, O.IO mol), triethylamine (22.2 g, 0.22 mol), phenylchloroformate (34.4 g, 0.22 mol), 
35 and tetrahydrofiiran (360 mL) is stirred at 20 °C for about one hour. The solvent is removed in 

vacuo, the residue is poured into water, and the precipitate is filtered and collected. 
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b) l-phenoxycarbonyl-5-chloro-2-oxindole: i-phenoxycarbonyl-2-ph«ioxycarbonyloxy-5- 
chloro-indole (40.78 g, 0.1 mol) is dissolved in dimethylfonnamidc (200 niL). Annnonium 
carbonate (7.8 g, 0.08 mol) is added to the solution at around 5 "C. The reaction mixture is 
stirred until no starting material is detected (about 5 - 8 horns). Tlie reaction mixtuie is pomed 
on a five-fold volume of water. ITie precipitated product is filtered, collected, wadied wiA 
ethanol, and dried. 

c) 5-chloro-3-(2-thenoyl)-2-oxindole-l-caAoxamide: A mixture of l-phenoxycaibonyl-5-chloro- 
2-oxindole (39.78 g, 0.1 mol), anmionium carbonate (15.37 g. 0.16 mol), and 
dimethylformamide (250 mL) is stirred at about 75 "C for 5 hours. TTie reaction mixture is 
added to a mixture of water (500 mL) and hydrochloric acid (cone. 37%) (25 mL) with stirring. 
Tbe crude precipitate is filtered and collected. Hie crude precipitate is dissolved in hot 
methanol (635 mL). 2-amjno-elhanol (6.35 g) is added and the solution is clarified with 
activated charcoal and filtered. Hydrochloric acid (cone. 37%) (18.75 mL) is added dropwise 
to flie filUate at 40 - 50 "C. The suspension is stirred at 20 - 30 for two hours and dried to 
provide tte desired compound. 

Fxamole 2 

T^ui«n ralriim, Salt Dihvdiate : Temdap (64.15 g, 200 mmol) is combined with 98% calcium 
hydroxide (7.94 g, 105 mmol) in dimethylacetamide (160 mL). The resulting mixture is heated to 
65 for 15 minutes. The mixhire is cooled to about 25 'C and filtered. Precipitation is 
acconqilished by tiie addition of a 50/50 (v/v) mixture of iso-propanol and water (480 mL). Hie 
resulting mixtiire is granulated at ambient temperature for about one hour. The partially ciystalline 
product is coUccted by filtration. The product is charged to about 1240 mL of a 9/1 (v/v) mixture 
of iso-piopanol and water. Hie resulting mixture is heated to reflux for one hour. Hie mixture is 
cooled to 60 "C and filtered at that temperature. The resulting product is dried in vacuo at 45 "C. 

nfihe Present rnnmounds fMrthnds of Administration) 
The mefliods of the present invention are performed by administering to a mammal 
(preferably a human) a composition comprising a compound having a structure as described herein 
and, preferably, a pharmaceutically-acceptable or cosmetically-acceptable carrier. 

The con^wunds hwein may be used for the treatment of such conditions as treating hair 
loss in mammals, including arresting and / or reversing hair loss and promoting hair growth. Such 
conditions may manifest tiiemselves in, for exan^le, alopecia, including male pattern baldness and 

female pattern baldness. 

As set forth herein, the compositions of the present invention may be administered in a 
variety of mamiers including, for example, oral, rectal, topical, nasal, ocular or parenteral 
administration. Of these, topical and / or oral administration are especially preferred with 
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topical being most preferred. Preferably, the topical administration is administration to the 
scalp. Even more preferably, the topical administration is administration to those areas of the 
mammal's scalp which is exhibiting lack of hair or thin hair (i.e., bald or balding). The 
amount of the composition and frequency of application may vary widely, depending on the 
5 desired effect and / or the mammal's needs. Typically, the composition is applied from 1 to 
about 70 times per week, more typically from 7 to about 40 times per week, and most 
typically about 7 to 21 times per week (i.e., about 1 to 3 times per day). 

Preferably, in the methods of the present invention, the compounds are formulated into 
pharmaceutical or cosmetic compositions for use in treatment or prophylaxis of conditions such as 
10 the foregoing. Standard pharmaceutical formulation techniques are used, such as those disclosed 
in Remington's Pharmaceutical Sciences. Mack Publishing Company, Easton, PA. (1990). 

Typically, the compositions comprise a safe and effective amount, usually at least 
0.0001% to about 99.9999%, preferably from about 0.001% to about 50%. more preferably 
from about 0.01% to about 25%, even more preferably from about 0.1% to about 10%, and 
1 5 most preferably from about 0.1% to about 5% of a compound used in the present invention. 

Typically, from about 5 mg to about 3000 mg, more preferably from about 5 mg to 
about 1000 mg, more preferably from about 10 mg to about 100 mg, of a compound having a 
structure as described herein is administered per day for systemic administration. It is 
understood that these dosage ranges are by way of example only, and that daily 
20 administration can be adjusted depending on various factors. The specific dosage of the 
compound to be administered, as well as the duration of treatment, and whether the treatment 
is topical or systemic are interdependent. The dosage and treatment regimen will also depend 
upon such factors as the specific compound used, the treatment indication, the efficacy of the 
compound, the personal attributes of the subject (such as, for example, weight, age, sex, and 
25 medical condition of the subject), compliance with the treatment regimen, and the presence 
and severity of any side effects of the treatment. 

According to the present invention, the subject conqjounds are co-administered as a 
composition with a pharmaceutically-acceptable or cosmetically-acceptable carrier (herein 
collectively described as "carrier^')- The tem "carrier*', as used herein, means one or more 
30 compatible solid or liquid filler diluents or encapsulating substances which are suitable for 
administration to a mammal. Tbe term "compatible", as used herein, means tiiat the components 
of the composition are capable of being commingled with a compound of the present invention, 
and with each other, in a manner such that tiiere is no interaction which would substantially reduce 
the efficacy of the composition under ordinary use situations. Carriers must, of course, be of 
35 sufficiently high purity and sufficiently low toxicity to render them suitable for administration to 
the animal, preferably mammal (most preferably human), being treated. The carrier can itself be 
inert or it can possess pharmaceutical and / or cosmetic benefits of its own. The carrier may be 
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present in the composition at a level of from about 0.00001% to about 99.99999%. piefenibly from 
about 1% to about 99.999%, more preferably from about 10% to about 99.999%. still more 
preferably from about 25% to about 99.9%. even more preferably from about 50% to about 99.9%. 
and most preferably from about 75% to about 99.9%. all by weight of the composition. 

The compositions of this invention may be in any of a variety of forms, suitable (for 
example) for oral, rectal, topical, nasal, ocular or parenteral administration. Of these, topical 
and / or oral administration are especially preferred with topical being most preferred. 
Depending upon the particular route of administration desired, a variety of carriers well- 
known in the art may be used. These include solid or liquid fillers, diluents, hydrotropes. 
surface-active agents, and encapsulating substances. Optional pharmaceutically-active or 
cosmetically-active materials may be included which do not substantially interfere with the 
activity of the compound of the present invention. The amount of carrier employed in 
conjunction with the compound is sufficient to provide a practical quantity of material for 
administration per unit dose of the compound. Techniques and compositions for making 
dosage forms useful in the methods of Ais invention are described in fte following 
references: MoH^ Pharmaceutics. Chapters 9 and 10. Banker & Rhodes, eds. (1979); 
Liebennan et al.. Pbarmaceutical T ^-^'r' ^"-^"^ T^fa^'t" i^^Sl); and Ansel, TTltTOdWCtigll to 
Pharmaceutical no.'iage Forms, a'* Ed., (1976). 

Some examples of substances which can serve as carriers or components thereof are 
sugars, such as lactose, glucose and sucrose; starches, such as com starch and potato starch; 
cellulose and its dmvatives. such as sodium carboxymefliyl ceUulose. ethyl ceUulose, and methyl 
cellulose; powdered tragacanlh; malt; gelatin; talc; solid lubricants, such as stearic acid and 
magnesium stearate; calcium sulfate; vegetable oils, such as peanut oil. cottonseed oil. sesame oil, 
olive oil, com oil and oil of theobroma; polyols such as propylene glycol, glycerine, sorbitol, 
mannitol. and polyethylene glycol; alginic acid; cmulsificrs. such as the TWEENS; wetting agents, 
such sodium lauryl sulfate; coloring agents; flavoring agents; tableting agents, stabilizers; 
antioxidants: preservatives; pytogen-fiee water, isotonic saline; and phosphate buffer solutions. 

The choice of a carrier to be used in conjunction with the subject compound is typically 
determined by flie way the compound is to be administered. 

In particular, carriers for systemic administration include sugars, starches, cellulose 
and its derivatives, malt, gelatin, talc, calcium sulfate, vegetable oils, synthetic oils, polyols, 
alginic acid, phosphate buffer solutions, emulsifiers, isotonic saline, and pyrogen-free water. 
Preferred carriers for parenteral administration include propylene glycol, ethyl oleate, 
pyrrolidone, ethanol. and sesame oil. Preferably, the carrier, in compositions for parenteral 
administration, comprises at least about 90% by weight of the total composition. 

Various oral dosage forms can be used, including such solid forms as tablets, 
capsules, granules and bulk powders. These oral forms comprise a safe and effective amount. 
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usually at least 0.001% to about 99.999%, preferably from about 0.01% to about 50%, more 
preferably from about 0.1% to about 25%, even more preferably from about 0.1% to about 
10%, and most preferably from about 0.1% to about 5% of a compound used in the present 
invention. Tablets can be compressed, tablet triturates, enteric -coated, sugar-coated, film- 
5 coated, or multiple-compressed, containing suitable binders, lubricants, diluents, 
disintegrating agents, coloring agents, flavoring agents, flow-inducing agents, and melting 
agents. Liquid oral dosage forms include aqueous solutions, emulsions, suspensions, 
solutions and/or suspensions reconstimted from non-effervescent granules, and effervescent 
preparations reconstituted from effervescent granules, containing suitable solvents, preserva- 

10 tives, emulsifying agents, suspending agents, diluents, sweeteners, melting agents, coloring 
agents and flavoring agents. 

The carriers suitable for the preparation of unit dosage forms for oral administration are 
well-known in the art. Tablets typically comprise conventional phaimaccutically-compatible 
adjuvants as inert diluents, such as calcium carbonate, sodium carbonate, mannitol, lactose and 

15 cellulose; binders such as starch, gelatin and sucrose; disintegrants such as starch, alginic acid and 
croscannelose; lubricants such as magnesium stearate. stearic acid and talc. Glidants such as 
silicon dioxide can be used to improve flow characteristics of the powder mixture. Coloring 
agents, such as the FD&C dyes, can be added for appearance. Sweeteners and flavoring agents, 
such as a^artame, saccharin, menthol, peppermint, and fruit flavors, are useful adjuvants for 

20 chewable tablets. Capsules (including time release and sustained release formulations) typically 
conqmse one or more soUd diluents disclosed above. The selection of carrier components depends 
on secondary considerations like taste, cost, and shelf stability, which are not critical for the 
purposes of the subject invention, and can be readily made by a person skilled in the art 

Orally administered compositions also include liquid solutions, emulsions, suspensions. 

25 powders, granules, elixirs, tinctures, syrups, and the like. The carriers suitable for preparation of 
such compositions are well known in the art. Typical components of carriers for syrups, elixirs, 
emulsions and suspensions include cthanol. glycerol, propylene glycol, polyethylene glycol, liquid 
sucrose, sorbitol and water. For a suspension, typical suspending agents include methyl cellulose, 
sodium carboxymefhyl cellulose, AVICEL RC-591. tragacanth and sodium alginate; typical 

30 wetting agents include lecithin and polysorbatc 80; and typical preservatives include metiiyl 
paraben and sodium benzoate. Peroral Uquid compositions may also contain one or more 
components such as sweeteners, flavoring agents and colorants disclosed above. 

Such compositions may also be coated by conventional methods, typically with pH or 
time-dependent coatings, such that the subject compound is released in the gastrointestinal tract in 

35 the vicinity of the desired topical application, or at various times to extend the desired action. Such 
dosage forms typically include, but are not limited to. one or more of cellulose acetate phthalate. 
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polyvinylacetate phthalate. hydroxypropyl methyl cellulose phthalate. ethyl ceUulose. Eudngit 

coatings, waxes and shellac. 

Other compositions useful for attaining systeniic delivery of the subject compounds 
include sublingual, buccal and nasal dosage forms. Such compositions typically comprise one or 
5 more of soluble filler substances such as sucrose, sorbitol and mannitol; and binders such as acacia, 
microcrystalline cellulose, carboxymethyl ceUulose and hydroxypropyl methyl ceUulose. Glidants, 
lubricants, sweeteners, colorants, antioxidants and flavoring agents disclosed above may also be 
included. 

The compounds of the present invention may also be topically administered. The carrier 

10 of the topical composition preferably aids penetration of the present compounds into the skin to 
reach &e environment of the hair follicle. Topical compositions of flie present invention may be in 
any form including, for example, solutions, oils, creams, ointments, gels, lotions, shampoos, leave- 
on and rinse-out hair conditioners, miUcs, cleansers, moisturizers, sprays, skin patches, and the like. 
Such compositions may be administered using standard methods. 

15 Alternatively, the topical compositions may be topically delivered fiom a variety of 

delivery devices. For example, the compositions can be incorporated into a medicated cleansing 
pad. Preferably these pads comprise form about 50% to about 75% of a substrate and from about 
25% to about 50% of a liquid composition deliverable from the substrate. Suitable pads are 
described, for example, in U.S. Patent 4,891,228; Thurman et al.; issued January 2, 1990; and U.S. 

20 Patent 4.891.227; Thaman et al.; issued January 2, 1990. 

Alternatively, the compositions useful herein can be incorporated into and delivered from a 
soft-tipped or flexible dispensing device. These devices are useful for the controlled delivery of 
the compositions to the skin surface and have Ae advantage that the treatment composition itself 
never need be directly handled by the user. Non-limiting examples of these devices comprise a 

25 fluid container including a mouth, an applicator, means for holding the appUcator in the mouth of 
the container and a normally closed pressure-responsive valve for permitting the flow of fluid from 
the container to Ae applicator upon the plication of pressure to the valve. The fluid preferably 
contains from about 0.01% to about 20%. preferably from about 0.1% to about 10%, and most 
preferably from about 1% to about 5% of an indoline compound as described herein, aU by weight 

30 of Ae fluid (composition). 

The valve can include a diaphragm formed from an elastically fluid impermeable material 
wi& a plurality of non-intersecting acruate slits therein, where each slit has a base which is 
intersected by at least one other slit, and where each slit is out of intersecting relation with its own 
base, and wherein there is a means for disposing the valve in the container inside of the applicator. 

35 Examples of these applicator devices are described in U.S. Patents 4,693,623 to Schwartzman; 
issued September 25, 1987; 3,669,323; Harker et al.; issued June 13, 1972; 
3.418.055;Schwartzman; issued December 24, 1968; and 3,410.645; Schwartzman; issued 
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November 12, 1968; all of which are herein incorporated by reference. Examples of applicators 
useful herein are commercially available from Dab-O-Matic, Mount Vernon, N.Y. 

Topical compositions containing the active compound can be admixed with a variety of 
carrier materials well known in the art, such as, for example, water, alcohols, aloe vera gel, 
5 allantoin, glycerine, vitamin A and E oils, mineral oil, propylene glycol, PPG-2 myristyl 

propionate, and the like. 

Other materials suitable for use in topical carriers include, for example, emollients, 
solvents, humectants, thickeners and powders. Examples of each of these types of materials, which 
can be used singly or as mixtures of one or more materials, are as follows: 

10 Emollients, such as stearyl alcohol, glyceryl monoricinoleate, glyceryl monostearate, 

propane-l,2-diol, butane- 1,3-diol, mink oil, cetyl alcohol, iso-propyl isostearate, stearic acid, iso- 
butyl pahnitate, isocetyl stearate, oleyl alcohol, isopropyl lauiate, hexyl laurate, decyl oleate, 
octadecan-2-ol, isocetyl alcohol, cetyl pahnitate, dimethylpolysiloxane, di-«-butyl sebacate, iso- 
propyl myristate. ijo-propyl pahnitate, iso-propyl stearate, butyl stearate, polyethylene glycol, 

15 triethylene glycol, lanolin, sesame oil, coconut oil, arachis oil. castor oil, acetylated lanolin 
alcohols, petroleum, mineral oil, butyl myristate, isostearic acid, paUnitic acid, isopropyl linoleate, 
lauryl Uctate, myristyl lactate, decyl oleate, and myristyl myristate; propcUants, such as propane, 
butane, tso-butane, dimethyl ether, carbon dioxide, and nitrous oxide; solvents, such as ethyl 
alcohol, methylene chloride, wo-propanol, castor oil, efliylene glycol monoethyl ether, diethylene 

20 glycol monobutyl ether, diethylene glycol monoethyl ether, dimethyl sulphoxide. dimethyl 
formamide. tetrahydrofuran; humectants. such as glycerin, sorbitol, sodium 2-pyrTolidone-5- 
carboxylate. soluble collagen, dibutyl phthalate. and gelatin; and powders, such as chalk, talc, 
fullers earth, kaolin, starch, gums, colloidal silicon dioxide, sodium polyacrylate. tetra alkyl 
ammonium smectites, trialkyl aryl ammonium smectites, chemically modified magnesium 

25 aluminium silicate, organically modified montmorillonite clay, hydrated aluminium silicate, fumed 
silica, caiboxyvinyl polymer, sodium carboxymefhyl cellulose, and ethylene glycol monostearate. 

The con^unds used in the present invention may also be administered in the form of 
liposome delivery systems, such as small unilamellar vesicles, large unilamellar vesicles, and 
multilamellar vesicles. Liposomes can be formed from a variety of phospholipids, such as 

30 cholesterol, stearylamine or phosphatidylcholines. A preferred formulation for topical delivery of 
the present compounds utibzes liposomes such as described in Dowton et aL, "Influence of 
Liposomal Composition on Topical Delivery ofEncapsulated Cyclosporin A: I. An in vitro Study 
Using Hairless Mouse Skin". S.T.P. Pkarma Sciences, Vol. 3. pp. 404 - 407 (1993); Wallach and 
Philippot. 'Tslew Type of Lipid Vesicle: Novasome*", T.iposome Technology, Vol. 1, pp. 141 - 

35 156 (1993); Wallach. U.S. Patent No. 4,911,928, assigned to Micro-Pak, Inc., issued March 27, 
1990; and Weiner et al.. U.S. Patent No. 5,834.014. assigned to The University of Michigan and 
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Micro-Pak, Inc., issued November 10, 1998 (with respect to Weiner et al., with a compound as 
described herein administered in heu of, or in addition to, minoxidil). 

The compounds of the present invention may also be administered by iontophoresis. See, 
e,g.. internet site www.unipr.it/arpa/dipfarm/erasmus/erasml4.html; Banga et al., "Hydrogel-based 
5 lontotherapeutic Delivery Devices for Transdermal Delivery of Peptide/Protein Drugs", Pharm. 
Res., Vol. 10 (5), pp. 697-702 (1993); Ferry. "Theoretical Model of Iontophoresis Utilized in 
Transdermal Drug Delivery", Pharmaceutical Acta Helvetiae, Vol 70, pp. 279-287 (1995); 
Gangarosa et al.. "Modem Iontophoresis for Local Drug Delivery", Int. J. Pharm, Vol. 123, pp. 
159-171 (1995); Green et al.. "lontophoretic Delivery of a Series of Tripeptides Across the Skin in 

10 vitr&\ Pharm, Res., Vol 8, pp. 1121-1127 (1991); Jadoul et al., "(Juantification and Localization 
of Fentanyl and TRH Delivered by Iontophoresis in the Skin", Int. J. Pharm., Vol. 120, pp. 221-8 
(1995); O^Brien et al.. "An Updated Review of its Antiviral Activity, Pharmacokinetic Properties 
and Therapeutic Efficacy", Drugs, Vol. 37, pp. 233-309 (1989); Parry et al„ "Acyclovir 
Biovailability in Human Skin", J. Invest. Dermatol, Vol. 98 (6). pp. 856-63 (1992); ganti et ftl., 

1 5 "Dmg Reservoff Composition and Transport of Sabnon Calcitonin in Transdermal Iontophoresis", 
Pharm. Res., Vol 14 (1), pp. 63-66 (1997); Santi et al.. "Reverse Iontophoresis - Parameters 
Determining Electroosmotic Flow: 1. pH and Ionic Strength". J. Control Release, Vol. 38. pp. 
159-165 (1996); Santi et al.. "Reverse Iontophoresis - Parameters Determining Electroosmotic 
Flow: n. Electrode Chamber Formulation", J. Control Release, Vol. 42, pp. 29-36 (1996); RaQ et 

20 sL "Reverse Iontophoresis: Noninvasive Glucose Monitoring in vivo in Humans". Pharm. Res., 
Vol. 12 (12). pp. 1869-1873 (1995); Thvsman et al.. "Human Calcitonin Delivery in Rats by 
Iontophoresis". J. Pharm. Pharmacol, Vol. 46. pp. 725-730 (1994); and Volpato et al., 
"Iontophoresis Enhances the Transport of Acyclovir through Nude Mouse Skin by 
Electrorepulsion and Electroosmosis". Pharm. Res., Vol. 12 (1 1). pp. 1623-1627 (1995). 

25 The mefliods of the present invention may also further comprise administering a 

compound as set forth herein and an activity enhancer. In this context, "further conning 
administering" means either administering the compound and the activity enhancer separately 
ie.g., administration of compound followed by activity enhancer or administration of activity 
enhancer followed by conqwund) or wherein the compound and the activity enhancer are 

30 administered in the same composition. Further contemplated within the invention herein are 
compositions comprising a compound as set forth herein and an activity enhancer. The activity 
enhancer can be chosen fiom a wide variety of molecules which can function in different ways to 
enhance hair growfli effects of a compound of the present invention. Particular classes of activity 
enhancers include other hair growth stimulants and penetration enhancers. 

35 Additional hair growth stimulants can be chosen fiom a wide variety of molecules which 

can function in different ways to enhance the hair growth effects of the compositions and methods 
of the present invention. These optional otiier hair growth stimulants, when present, are typically 
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employed in the compositions herein at a level ranging from about 0.001% to about 15%, 
preferably from about 0.01% to about 10%, even more preferably from about 0.1% to about 10%. 
and most preferably from about 0.5% to about 5%, all by weight of the con^sition. 

Vasodilators such as potassium channel agonists including, for example, minoxidil and 
5 minoxidil derivatives such as aminexil and such as those described in U.S. Patent 3,382,247, U.S. 
Patent 5,756,092, issued May 26, 1998, U.S. Patent 5,772,990, issued June 30. 1998, U.S. Patent 
5,760,043, issued June 2, 1998, U.S. Patent 328,914. issued July 12. 1994, U.S. Patent 5,466,694, 
issued November 14, 1995, 5,438.058, issued August 1. 1995, and U.S. Patent 4.973,474. issued 
November 27, 1990, (all of which are herein incorporated by reference), and cromakalin and 

10 diazoxide can be used as an additional hair growth stimulant in the con^sitions herein. 
Particularly preferred methods herein comprise administration of a compound as set forth herein 
above and minoxidil. Similarly, particularly preferred compositions herein comprise a compound 
as set forth herein above and minoxidil. 

One suitable class of additional hair growth stimulant for use herein are antiandrogens. 

1 5 Examples of suitable antiandrogens may include, but are not limited 5-a-reductase inhibitors such 
as finesteride and those described in U.S. Patent 5,516.779, issued May 14, 1996 (herein 
incorporated by reference) and in Nane et al.. Cancer Research gg, •'Effects of Some Novel 
Inhibitors of C17,20-Lyase and 5a-Reductase in vitro and in vivo and Their Potential Role in the 
Treatment of Prostate Cancer," as well as cyproterone acetate, azelaic acid and its derivatives and 

20 those compounds described in U.S. Patent 5.480,913. issued January 2, 1996, flutamide, and those 
described in U.S. Patents 5.411,981. issued May 2, 1995, U.S. Patent5,565,467. issued October 15, 
1996 and U.S. Patent 4,910,226, issued March 20, 1990, all of which are herein incorporated by 
reference. 

Another suitable class of optional hair growth stimulants are immunosuppressants or non- 
25 immunosuppressants such as 1) cyclosporin and cyclosporin analogs including those described in 
U.S. Provisional Patent Application No. 60/122,925. Fuhner ct al., "Method of Treating Hair Loss 
Using Non-Immunosuppressive Compounds", filed March 5, 1999. herein incorporated by 
reference, and 2) FK506 analogs such as those described in U.S. Provisional Patent Application 
No. 60/102,449, Mclver ct al., "Heterocyclic 2-Substitutcd Ketoamides". filed September 30, 
30 1998, U.S. Provisional Patent Application No. 60/102,448, Mclver et al., "2-Substituted 
Ketoamides". filed September 30. 1998. U.S. Provisional Patent Application No. 60/102,539, 
Mclver et al., "2-Substituted Heterocyclic Sulfonamides", filed September 30, 1998, U.S. 
Provisional Patent Application No. 60/102.458, Tiesman et al., "Method of Treating Hair Loss 
Using Ketoamides", filed September 30, 1998. U.S. Provisional Patent Application No. 
35 60/102.437, Mclver et al., "Method of Treating Hair Loss Using Sulfonamides", filed September 
30, 1998. U.S. Provisional Patent Application No. 60/147,279, Depenhardt et al„ "Multivalent 
Sulfonamides", filed August 5. 1999, U.S. Provisional Patent Application No. 60/147,313, 




:L B '9 Si '7 lis „. 12 23; E '9 O E! 

WO 01/30151 PCT/USOO/41383 

-38- 

Degenhardt et al. . "Multivalent Exocyclic Diketo Compounds", filed August 5, 1999. U.S. 
Provisional Patent Application No. 60/147,280, nPOCTihardt et al.. "Multivalent Substituted 
Ketoamides and Amides", filed August 5, 1999, U.S. Provisional Patent Application No. 
60/147,278, Degenhardt et al.. "Method of Treating Hair Loss Using Multivalent Ketoamides and 
5 Amides", filed August 5, 1999, and U.S. Provisional Patent Application No. 60/147,276, Eipkhpff 
et al.. "Multivalent Compounds", filed August 5, 1999, all of which are herein incorporated by 
reference. 

Another suitable class of optional hair growth stimulants arc antimicrobials such as 
selenium sulfide, ketoconazole, triclocarbon, triclosan, zinc pyrithione, itraconazole, asiatic acid. 

10 hinokitiol, mipirocin and those described in EPA 0.680,745 (herein incorporated by reference), 
clinacycin hydrochloride, benzoyl peroxide, benzyl peroxide and minocyclin. 

Other anti-inflammatories can also be incorporated into the compositions herein as an 
optional hair growth stimulant Exan^les of suitable anti-inflammatories may include 
glucocorticoids such as hydrocortisone, mometasone furoate and prednisolone, nonsteroidal anti- 

15 inflammatories such as those described in U.S. Patent 5,756,092, and benzydamine, salicylic acid, 
and those compounds described in EPA 0,770,399, published May 2, 1997, WO 94/06434, 
published March 31. 1994, and FR 2,268,523. pubUshed November 21, 1975, all of which are 
herein incorporated by reference. 

Another suitable class of optional hair growth stimulants are tiiyroid hormones and 

20 derivatives and analogs tiiereof. Examples of suitable thyroid hormones for use herein may 
include triiodotiiyrionine. Examples of thyroid hormone analogs which may be suitable for use 
herein include those described in U.S. Provisional Patent AppUcation No. 60/136,996, Zhang et al., 
"Method of Treating Hair Loss", filed June 1, 1999, U.S. Provisional Patent AppUcation No. 
60/137,024, Zhang et al., "Method of Treating Hair Loss Using Biphenyl Compounds", filed June 

25 1, 1999, U.S. Provisional Patent AppUcation No. 60/137,022, Zhang et al., "Method of Treating 
Hair Loss Using Caiboxyl Derivatives", filed June 1, 1999, U.S. Provisional Patent Application 
No. 60/137,023, Zhang et al., "Method of Treating Hair Loss Using Sulfonyl Thyromimetic 
Compounds", filed June 1, 1999, U.S. Provisional Patent Application No. 60/137,052, Youngquist 
et al., *3iaryl Compounds", filed June 1, 1999. U.S. Provisional Patent AppUcation No. 

30 60/137,063. Youngquist et al., "Sulfiir-Bridged Compounds", filed June 1, 1999, and U.S. 
Provisional Patent Application No. 60/136,958, Youngquist et al.. "Substituted Biaryl Ether 
Compounds", filed June 1, 1999. 

Prostaglandin agonists or antagonists can also be used as optional hair growth stimulants in 
tiie conq>ositions herein. Examples of suitable prostaglandins agonists or antagonists include 

35 latanoprost and those described in WO 98/33497, Johnstone, published August 6, 1998, WO 
95/11003. Stjemschantz, published April 27, 1995, JP 97-100091, Ueno and JP 96-134242, 
Nakamuia. 
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Another class of optional hair growth stimulants for use herein are retinoids. Suitable 
retinoids may include isotretinoin, acitretin, and tazarotene. 

Another class of optional hair growth stimulants for use herein are triterpenes such as, for 
example, those disclosed in Bradbury et al. U.S. Patent Application Serial No. 09/353,408, 
5 "Method for Regulating Hair Growth", filed July 15, 1999 and Bradbury et al., U.S. Patent 
AppHcation Serial No. 09/353,409, "Compositions Which Contain Triterpenes for Regulating Hair 
Growth", filed July 15, 1999, each incorporated by reference in their entirety. 

Other classes of optional hair growth stimulants for use herein include flavinoids, 
ascomycin derivatives and analogs, histamine antagonists such as diphenhydramine hydrochloride, 

10 other triterpenes such as oleanolic acid and ursolic acid and those described in U.S. Patent 
5,529,769, JP 10017431. WO 95/35103. U.S. Patent 5,468,888, JP 09067253, WO 92/09262. JP 
62093215, U.S. Patent 5,631,282, U.S. Patent 5,679,705. JP 08193094, saponins such as those 
described in EP 0,558,509 to Bonte et al., published September 8, 1993 and WO 97/01346 to 
Bonte et al, published January 16, 1997 (both of which are herein incorporated by reference in 

1 5 their entirety), proteoglycanase or glycosaminoglycanase inhibitors such as those described in U.S. 
Patents 5,015,470, issued May 14, 1991, U.S. Patent 5,300,284, issued AprU 5, 1994 and U.S. 
Patent 5,185,325, issued February 9, 1993 (all of which are herein incorporated in their entirety by 
reference) estrogen agonists and antagonists, pseudoterins, cytokine and growth factor promotors, 
analogs or inhibitors such as interleukin-1 inhibitors, interleukin-6 inhibitors, interleukin-10 

20 promotors, and tumor necrosis factor inhibitors, vitamins such as vitamin D analogs and 
parathyroid hormone antagonists. Vitamin B12 analogs and panthenol, interferon agonists and 
antagonists, hydroxyacids such as those described in U.S. Patent 5,550,158, benzophenones, and 
hydantoin anticonvulsants such as phenytoin. 

Other additional hair growth stimulants are described in detail in, for example, JP 09- 

25 157,139 to Tsuji et al., published June 17, 1997; EP 0277455 Al to Mirabeau, published August 
10, 1988; WO 97/05887 to Cabo Soler et al., published February 20, 1997; WO 92/16186 to Bonte 
et al., published March 13, 1992; JP 62-93215 to Okazaki et al., published April 28, 1987; U.S. 
Patent 4,987,150 to Kurono et al., issued January 22, 1991; JP 290811 to Ohba et al., published 
October 15, 1992; JP 05-286.835 to Tanaka et al., published November 2, 1993, FR 2,723,313 to 

30 Greff. pubUshed August 2, 1994, U. S. Patent 5,015,470 to Gibson, issued May 14, 1991, U.S. 
Patent 5,559,092, issued September 24, 1996, U.S. Patent 5,536,751, issued July 16. 1996, U.S. 
Patent 5,714,515. issued February 3, 1998, EPA 0,319,991, published June 14, 1989, EPA 
0,357,630, published October 6, 1988, EPA 0,573,253, published December 8, 1993, JP 61- 
260010, published November 18, 1986, U.S. Patent 5,772,990, issued June 30, 1998, U.S. Patent 

35 5,053, 410, issued October 1, 1991, and U.S. Patent 4,761,401, issued August 2, 1988, all of which 
are herein incorporated by reference. 
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Non-limiting examples of penetration enhancers which may be used in the compositions 
herein include, for example, 2-methyl propan-2-ol, propan-2-ol, ethyl-2-hydroxypropanoate, 
hexan-2.5-diol, POE(2) ethyl ether, di(2-hydroxypropyl) ether, pentan-2,4-diol. acetone. POE(2) 
methyl efeer, 2-hydroxypropionic acid, 2-hydroxyoctanoic acid, propan-l-ol, 1,4-dioxane. 
5 tetrahydrofuran, butan-1 ,4-diol, propylene glycol dipelargonate. polyoxypropylene 15 stearyl ether, 
octyl alcohol, POE ester of olcyl alcohol, olcyl alcohol, lauiyl alcohol, dioctyl adipate, dicapryl 
adipate, di-isopropyl adipate, di-isopropyl scbacate, dibutyl scbacate, diethyl sebacate, dimethyl 
sebacate. dioclyl sebacate, dibutyl suberate, dioctyl azelate, dibenzyl sebacate, dibutyl phthalate, 
dibutyl azeUte, ethyl myristate, dimetfiyl azelate, butyl myristate, dibutyl succinate, didecyl 

10 phthalate, decyl oleate, ethyl caproate, ethyl salicylate, iyo-propyl pahnitate, ethyl laurate. 2-ethyl- 
hexyl pelargonate, wo-propyl isostearate, butyl laurate. benzyl benzoate, butyl benzoate, hexyl 
laurate, ethyl caprate, ethyl capiylate, butyl steaiate, benzyl salicylate, 2-hydroxypropanoic acid. 2- 
hyroxyoctanoic acid, dimethyl sulphoxide, N,N-dimethyl acetamide, N,N-dimettiyl formamide, 2- 
pyrrolidone. l-methyl-2-pyrTolidone. 5-niethyl-2-pyrrolidone, l,5-dimethyl-2-pyrrolidone, 1-cthyl- 

15 2-pyrrolidone. phosphine oxides, sugar esters, tetrahydrofiirfuial alcohol, urea, diethyl-wt- 
toluamide, and, l-dodecylazacyloheptan-2-one. 

In all of the foregoing, of course, the compounds used in the present method can be 
administered alone or as mixtures, and the compositions may further include additional drugs or 
excipients as appropriate for the indication. 

20 The present invention further relates to kits comprising a compound and / or composition 

herein and information and / or instructions by words, pictures, and / or tiie like, that use of the kit 
will provide treatment for hair loss in mammals (particularly humans) including, for example, 
arresting and / or reversing hair loss and / or promoting hair growth. In addition or in the 
alternative, the kit may comprise a compound and / or composition herein and information and / or 

25 instructions regarding methods of application of the compound and / or composition, preferably 
with the benefit of treating hair loss in mammals. 

Examples of Composition Admin istration 
The following examples do not limit the invention, but provide guidance to the skilled 
30 artisan to perform ttie metiiods of the present invention. In each example, a compound other than 
the one mentioned may be substituted in the example by another having a structure as described 
herein witii similar results. 
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Example A 

A composition for topical administration is made, comprising: 



Comoonent 


Amount 


Tenidap 


5% 


Ethanol 


57% 


Propylene Glycol 


19% 


Dimethyl Isosorbide 


19% 



A human male subject suffering from male pattem baldness is treated by a method of this 



5 invention. Specifically, for 6 weeks, the above composition is daily administered topically to the 
subject 

Example B 

A composition for topical administration is made according to the method of Dowton et 
al., "Influence of Liposomal Composition on Topical Delivery of Encapsulated Cyclosporin A: I. 
10 An in vitro Study Using Hairless Mouse Skin'*, S.T.P. Pharma Sciences. Vol. 3, pp. 404 - 407 
(1993), using tenidap in lieu of cyclo^orin A and using the Novasome 1 for the non-ionic 
liposomal formulation. 

A human male subject suffering from male pattem baldness is treated each day with the 
above composition. Specifically, for 6 weeks, the above composition is administered topically to 
15 the subject 



Example C 



A shampoo is made, comprising: 



Component 


Ex. C-1 


Ex. C-2 


Ex. C-3 


Ex.C-4 


Ammonium Lauryl Sulfate 


11.5% 


11.5% 


9.5 % 


7.5 % 


Ammonium Laureth Sulfate 


4% 


3% 


2% 


2% 


Cocamide MEA 


2% 


2% 


2% 


2% 


Ethylene Glycol Distearate 


2% 


2% 


2% 


2% 


Cetyl Alcohol 


2% 


2% 


2% 


2% 


Stearyl Alcohol 


1.2% 


1.2% 


1.2% 


1.2% 


Glycerin 


1 % 


1% 


1 % 


1% 


Polyquatemimn 10 


0.5 % 


0.25 % 






Polyquatemiimi 24 






0.5 % 


0.25 % 


Sodium Chloride 


0.1 % 


0.1 % 


0.1 % 


0.1 % 


Sucrose Polyesters of 
Cottonate Fatty Acid 


3% 


3% 






Sucrose Polyesters of 
Behenate Fatty Acid 


2% 


3% 






Polydimethyl Siloxane 






3% 


2% 


Cocaminopropyl Betaine 




1% 


3% 


3% 


Lauryl Dimethyl Amine 
Oxide 


1.5% 


1.5% 


1.5% 


1.5 % 
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Decyl Polyglucose 


_ 




1 % 


1% 


DMDM Hydantoin 


0.15 % 


0.15 % 


0.15% 


0.15 % 


Tenidap 




5% 






Tenidap, Sodium Salt 






3% 




Pro-form of Tenidap 








6% 


Phenoxyethanol 


0.5 % 


0.5 % 


0.5 % 


0.5 % 


Fragrance 


0.5 % 


0.5 % 


0.5 % 


0.5 % 


Water 


q.s. 


q.s. 


C|.S. 





invention. Specifically, for 12 weeks, the above shampoo is used daily by the subject. 



